Feasibility and pilot studies: small steps before giant leaps
The purpose of this editorial is to describe the features of feasibility and pilot studies and encourage their use, as projects in their own right as well as support to major anaesthesia and intensive care research. Feasibility and pilot studies are preliminary research activities undertaken to establish the viability of more extensive future research by examining areas of methodological uncertainty [1] [2] [3] [4] . These studies aim to answer the question: "Can we do this?" about conducting much larger studies that ask: "What is the clinical answer?" A recent consensus paper 1 by Eldridge and colleagues suggested that pilot studies are a subset of feasibility studies. Eldridge and colleagues concluded that feasibility is "…an overarching concept for studies assessing whether a future study, project or development can be done" 1 , while pilot studies test asking the same questions intended for future definitive studies. Feasibility and pilot studies are not limited to evaluating future randomised controlled trials; they are just as relevant to reducing research uncertainty before large observational and epidemiological studies.
To answer the question "Can we do this?", feasibility studies examine features such as numbers of eligible patients; ability to randomise patients; sample statistics to estimate future sample sizes; characteristics of the proposed primary outcome measure; availability of required data; time required to collect and analyse data; usefulness of data storage and databases; and elements of implementation science 5 , including acceptability, adoption, appropriateness, fidelity, coverage, and cost.
Three types of feasibility studies help investigators prepare for randomised controlled trials of interventions: 1) Randomised pilot studies (precise scale model), 2) non-randomised pilot studies (rough scale model), and 3) feasibility studies that are not pilot studies.
Compared with definitive studies the results of feasibility studies are often a mixture of qualitative and quantitative 2 data. For example, quantitative results may include the numbers of patients that were successfully recruited and randomised over a specific time period and the results of the planned outcomes for those patients. A recent feasibility study demonstrated successfully implementing an intraand postoperative fluid management protocol prior to conducting the Restrictive versus Liberal Fluid Therapy in Major Abdominal Surgery (RELIEF) study 6 . Qualitative data may include elements such as protocol acceptability or sustainability: the RELIEF pilot study found that anaesthetists, surgeons and ICU specialists supported the protocol 6 . While researchers conduct feasibility studies anticipating that the results will indicate that future research is possible ("Yes we can!"), feasibility may be resolved in the negative; that is, by concluding that a study as planned is unlikely to work ("We can't do this") 7, 8 . For example one of us (DS) conducted a pilot study of cerebral oximetry to improve outcomes after non-cardiac surgery that was published in Anaesthesia and Intensive Care 7 . We concluded that: "Our results indicated that complications occurred frequently in the study population but did not appear to be associated with cerebral desaturation events. These findings do not support a larger intervention study using the current study population". However, such results may drive improvements to a future study protocol. A Canadian study by Pai and colleagues 8 examined the feasibility of a multicomponent strategy to improve venous thromboembolism (VTE) prophylaxis with clearly described metrics for feasibility. Pai and colleagues found that prophylaxis administration rates were worse in the intervention group, and concluded that "…this intervention should not be provided on a larger scale without major revision and testing." However, they also found that "This study identified several factors that may increase uptake of a VTE prophylaxis strategy" 8 and planned to test these factors. Studies that identify poor feasibility help researchers and participants avoid wasting time, money, and effort.
Feasibility and pilot studies are not, however, designed to test the effectiveness of the intervention, nor the strength of an association 3 , and often do not need a formal sample size analysis based around power as does a definitive study 2, 4 . Further, researchers should not rebrand underpowered attempts to test the effectiveness of interventions as pilot studies. The important distinction between good feasibility work and poor research masquerading as pilot work can lead to confusion in conducting, reporting, reviewing, and editorial decision-making around pilot studies. Feasibility studies may, however, provide data to undertake a subsequent sample size calculation, although many authors advise caution in using pilot data to estimate sample size of the future study, particularly with small feasibility study samples 2, 4, 9 . Cautious analysis options include strategies such as narrowed confidence intervals (e.g. 75%) relative to a clinically important difference in the primary outcome or differences in more frequent surrogate outcomes 2, 10 . While more feasibility and pilot studies are being published in journals such as Anaesthesia and Intensive Care (30 in total published, as of July 2017, PubMed) there is now an online specialty journal, Pilot and Feasibility Studies, that will consider protocols for and completed reports of feasibility and pilot studies. In the past, many emerging researchers (often with limited funding) have conducted small studies, including randomised trials. Journals are increasingly unlikely to publish these studies because editor and reviewer requests for sample size analysis reveal lack of power, that carries the risk of both false negative results and unreliable positive results 9 . Feasibility and pilot studies provide researchers (including emerging researchers) with the opportunity to conduct and publish a discrete piece of high quality work that adds to the literature as well as their own track record and enhances the prospects for future research funding.
Medium-sized research grants (A$50,000 to A$100,000), such as Australian and New Zealand College of Anaesthetists (ANZCA) project grants, are particularly suited to funding high quality feasibility and pilot studies, and these medium-sized grants are now often inadequate to conduct appropriately powered high quality clinical trials, which often need hundreds to thousands of patients 6 . Feasibility and pilot studies are increasingly important components for successful funding by major research funding bodies The data from feasibility research reduces uncertainty in the minds of grant reviewers and panels. ANZCA and other research funding bodies now provide funding specifically for feasibility and pilot studies for large multicentre randomised controlled trials and cohort studies (www.anzca.edu.au/ research/anzca-clinical-trials-network/pilot-grant-scheme).
We encourage researchers to consider feasibility and pilot studies as an essential prerequisite for larger interventional and observational studies. Further, feasibility and pilot studies provide important opportunities for emerging researchers to participate in shorter duration high quality, publishable research. These opportunities should help attract emerging researchers away from conducting and attempting to publish small underpowered intervention trials. A recent guide to reporting feasibility and pilot studies 2 should improve the quality of reports and reviews but also provides a useful guide to designing feasibility studies.
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